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Abstract:  2,2,2-Trifluoro-1-(N,N-dimethylaminophenyl)ethanols
were easily formed in excellent yields by electrophilic substitution
between N,N-dimethylanilines 1a, b and trifluoroacetal dehyde eth-
yl hemiacetal (TFAE). The corresponding substitution of phenols
2a-e to prepare 2,2,2-trifluoro-1-(hydroxyphenyl)ethanol s, howev-
er, occurred only in the presence of catalytic amounts of anhydrous
potassium carbonate.
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Trifluoromethylated compounds have attracted much at-
tention because of their unique properties,* and the devel-
opment of new preparation methods is still an important
areaof research.? a-Trifluoromethylbenzylic alcohols, es-
pecialy the optically active ones, are of great interest be-
cause of their potential useasferroelectricliquid crystals.®
For practical applications, p-substitutents such as hydrox-
yl or amino groups, are introduced into their benzene
rings.* Compound 4a is one of the most important inter-
mediates used for this. It is usually prepared by Grignard
reaction of p-anisylmagnesium bromide and trifluoroace-
tic acid, followed by demethylation and reduction
(Scheme 1).5
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Scheme 1

Trifluoroacetal dehyde, apotentially very useful precursor
to trifluoromethyl carbinols, is rarely used directly be-
cause of the volatility and the commercial unavailability.
For this reason trifluoroacetaldehyde ethyl hemiacetal
(TFAE) is usually used as an important synthetic equiva-
lent.5 Its substitution reaction with electron-rich het-
eroarenes, such as indoles and imidazoles, readily occurs
under mild conditions.” In our continuing investigations,
substitutions of TFAE with electron-rich benzene deriva-
tives have been carried out to prepare useful a-trifluoro-
methylbenzylic alcohols. We here report its reactions with
N,N-dimethylanilines and with phenols.

The reaction was carried out by heating equivalent
amounts of N,N-dimethylanilines 1a, b and TFAE at
120 °C® (Scheme 2). 2,2,2-Trifluoro-1-[4-(dimethylami-
no)phenyl]ethanol 3a° was the main product in the reac-
tion of N,N-dimethylaniline 1a, only atrace amount of the
o-substituted isomer being detected by GC. When the para
site was blocked by a methyl group, i.e. 1b, the o-substi-
tuted product 2,2,2-Trifluoro-1-[2-(dimethylamino)-5-
methylphenyl] ethanol 5b was the only product.
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Scheme 2

On the other hand, no reaction occurred between 2a-e and
TFAE under the same conditions. In the presence of cata-
lytic amounts of anhydrous potassium carbonate, howev-
er, these reactions proceeded smoothly and gave rise to
the formation of the substituted products, 1° 2,2,2-trifluo-
ro-1-(hydroxyphenyl)ethanols (Scheme 3). Details of
these reactions are given in Table 1. Both the p- and o-
substituted products,! 4aand 6a, were formed in the reac-
tion of phenol 2a, theratio of 4a/6a being higher at alow-
er temperature. When thereaction was performed at
120 °C, acertain amount of di-substituted product 4a’ was
also formed. Inthe case of 2,6-dimethylphenol 2¢, howev-
er, only the p-substituted product 4c'? was generated even
if the reaction occurred at 120 °C. Moreover, only the o-
substituted products were formed in the reactions of 4-me-
thylphenol 2b and 4-phenylphenol 2e, though mono-sub-
stituted product 6b was the predominant product for 2b,
but both mono- and di-substituted products 6e and 6€
were formed for 2e.

In conclusion, the substitution of N,N-dimethylanilines or
phenols with trifluoroacetal dehyde ethyl hemiacetal is an
appropriate pathway to prepare a-trifluoromethylbenzylic
alcohoals. Further applications of this substitution are be-
ing investigated.

Synlett 1999, No. 9, 1403—-1404 |SSN 0936-5214 © Thieme Stuttgart - New York

Downloaded by: Nanyang Technological University NTU. Copyrighted material.



1404 Y. Gong et al.

LETTER

OH OH OH

Ry R> Ry R, Ri1. CH(OH)CF3
CF3CH(OH)OEt
K,CO3

R3 CH(OH)CF4 R3
2a: Ry=R,=R3=H; 4a: R;=Ry=H; 6a: R;=R3=H;
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2d: R;=MeO,R,=R3=H; 4c: R;=R,=Me; 6e: Ri=H, R3=Ph
2e: R1=Rp=H, Rg=Ph 4d: R;=MeO, Ry=H 6€" R;=CH(OH)CF;

4d": R;=MeO, R3=Ph

R,=CH(OH)CF3

Scheme 3

Table 1 Substitution of N,N-dimethylanilines and phenols
using trifluoroacetaldehyde ethyl hemiacetal .

Substrates  Conditions yields (%)°

la 120°C,6h 3a(92)

1b 120°C, 30 h 5b (58)

2a 120°C,6 h 4a (48) 6a (20)
42’ (7)

2a 60°C,12h 4a (65) 6a(10)

2b 120°C,6h 6b (91)

2¢ 120°C, 6 h 4c(92)

2d 120°C, 6 h 4d(33) 6d(11)
4d’ (12)

2d 60°C,72h 4d (48) 6d(3)
4d’ (6)

2e 120°C,30h 6e (43) 6e’ (22)

2 All experiments were done on the 30 mmol scale, and
5 mol% of K,CO, was used for 2a-2e. ® Isclated yields
based on the substrates.
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trifluoroacetal dehyde ethyl hemiacetal was heated with
stirring at 120 °C for 6 h. After being cooled, the mixture
became a solid cake. The crude product was then
recrystallized in CH,Cl, to give the pure compound 3a.

(9) 3a: whitesolid; m.p. 98-99 °C; *H NMR (CDCl;, TMS) 5 2.55
(1H,br,s),294(6H,s),485(1H,q,J=6.5Hz),6.70 (2H,
d,J=8.7Hz),7.29 (2 H, d, J=8.7 Hz). °F NMR (CDCl,,
CgFs), 085.81(d, J=6.5Hz). MSm/z219 (M*, 94), 150 (100).
And. calcd. for CyoH,,NOF; C% 54.77; H% 5.52, N% 6.39.
Found C% 54.56, H% 5.46, N% 6.55.

(10) Typical procedure: A mixture of 2.82 g (30 mmol) of phenal,
4.32 g (30 mmol) of trifluoroacetal dehyde ethyl hemiacetal
and 0.21 g (1.5 mmol) of anhyd K,CO; was heated with
stirring at 60 °C for 12 h. After being cooled, the mixture was
dissolved in Et,0, washed with water, and dried over Na,SO,.
The solvent was evaporated under reduced pressure. The
residue was purified by silicagel column chromatography
(9:1to 5:1 hexane: EtOAc), 6a (0.58g, 10%) and 4a (3.74g,
65%) being collected.

(11) 4a: whitesolid; mp 123.5-125°C.*H NMR (acetone-ds, TMS)
65.30(2H, br,s),5.06(1LH,q,J=7.4Hz),6.86 (2H,d,J=
8.5Hz), 7.36 (2H, d, J=8.5Hz). °F NMR (acetone-d;, C;Fs),
685.73(d, J= 7.4 Hz). MSm/z 192 (M*, 38), 123 (100).
HRMS. Calculated: 192.0398. Found: 192.0398. 6a: white
needle; m.p. 118 — 118.5 °C.*H NMR (acetone-dg, TMS) &
2.87(2H,br,s),557(1H,q,J=7.4Hz),6.91(2H, m), 7.17
(1H,dd,J=7.0Hzand 2.0Hz), 7.50 (1 H, d, J= 7.0 Hz). °F
NMR (acetone-dg, CgFg), 885.94 (d, J=7.4 Hz). MSm/z192
(M*, B5), 174 (18), 146 (40), 123 (95), 77 (100). HRMS.
Calculated: 192.0398. Found: 192.0378.

(12) 4c: white solid; mp 136-138 °C.*H NMR (CDCl;, TMS) &
225(6H,9),488(1H,q,J=7.2Hz),5.12(2H, br, s), 7.07
(2H, ). ®FNMR (CDCls, C4F¢), 885.91(d, J=7.2Hz). MS
m/z 220 (M*, 60), 151 (100). HRMS. Calculated: 220.0711.
Found: 220.0711.
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